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[57] ABSTRACT 

The invention provides a radio station apparatus which 
converts a plurality of inputs digital transmission signals 
whose data transmission rates are different into an analog 
signal* modulates the analog signal with a radio carrier 
frequency and transmits the modulated signal, and a signal 
transmission method through radio station apparatus. The 
radio station apparatus of the present invention includes 
in door unU 10. outdoor unit 20, and coaxial cable 60 which 
connects indoor unit lO and outdoor uniflO to each other. An 
inputted first binary digital signal is converted into a serial 
second binary digital signal by parallel/serial converter 2 
and modulated by amplitude shift keying (ASK) into a third 
binary digital signal by modulator 13 with carrier f 3 (Hz) 
whose frequency is a common multiple of respective value 
of n (sampling number) xm (quantization bit number) times 
the data rate of all inputted data. The third binary digital 
signal is multiplexed by frequency division multiplexing 
with another signal or signals by multiplexer 3 and trans- 
ferred to outdoor unit 20 through coaxial cable 60. In 
outdoor unit 20, transferred third binary digital signal is 
demultiplexed and converted into an analog signal by a D/A 
converter. 

11 Claims, 3 Drawing Sheets 
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1 2 
RADIO STATION APPARATUS AND SIGNAL K is desired that the indoor unit and toe outdoor unit is 

TRANSMISSION METHOD THEREOF reduced in size as far as possible. Consequently, it Is desired 

that the indoor unit converts a binary digital signal into a 
BACKGROUND OF THE INVENTION scris[ signal ^ a quantization amount of m bits and a 

1 Held of die Invention 5 sampling number of n for shaping of a transmission spec- 
This invention relates to a radio station apparatus, and trum and the outdoor converts ^ ^ ™ A 

more particularly to a radio station apparatus which is used conversion, limits the bandwidth of the data and modulates 
with a transmitter-receiver for data communication the data signal directly into a radio frequency (RF) signal, 
employed in a very small aperture terminal (VSAT) for However, since transmission data are transmitted at 
satellite communication and includes an outdoor unit io respective several transmission rates ranging from several 
(ODU), an indoor unit (IDU) and a cable for interconnecting tops to several hundreds kbps, also the frequency of a 
the outdoor and indoor units, transmission signal on a coaxial tying cable is varied by the 

2 Description of Related Art transmission rate. Consequently, mere is a problem in mat a 
The construction of a radio transirutter-receivcr employed plurality of filters for separation of transmission signals arc 

in a conventional VSAT system is shown in FIG. 1. 15 required for the outdoor unit side, which complicates the 

Referring to FIG. 1, iodoorixnitSO and outdooxjinit40 arc circuit 
connected to each other by way of a single coaxial cable 66. There is another problem in that, some transmission rates 
An antenna is connected to outdoor unit 40. make difficult to modulate the RF signal directly, since those 

A binary digital data signal is inputted to indoor unit 50 ^ transmission data interfere another signal 
via an input terminal. The input data is and converted into a SUMMARY OF THE INVENTION 

data signal consisting of a quantization amount of m bits and 

a sampling number of n by digital filter 56. The data signal It is an object to the present invention to provide a radio 
converted in this manner is further converted into an analog station apparatus which comprises an indoor unit and an 
signal by digital/analog converter (D/A converter) SI. The outdoor unit and wherein a plurality of digital transmission 
analog signal outputted from D/A converter 51 is filtered by 25 data having their respective data rate are converted into 
low-pass filter 52 so that high frequency components are corresponding analog signals, modulated with a predeter- 
removed from the analog signal. The output signal of mined radio carrier frequency and transmitted through an 
low-pass filter 52 is converted by frequency conversion into antenna, and a signal received through said antenna is 
a signal of an IF band and simultaneously modulated by ^ demodulated and outputted, the radio station apparatus 
phase modulation by modulator 53. Further, a carrier to be comprising: 

supplied to modulator 53 is set to a required IF signal data rate conversion means provided in the indoor unit for 
frequency by transmission synthesizer 54. The output signal converting the inputted transmission data of a first frequency 
of modulator 53 is connected to coaxial cable 60 through of f A Hz into transmission data of a second frequency of f 2 
band-pass filter 55 multiplexer 3, which has a transmission/ 33 Hz which is a product of f t Hz, number of sampling n and 
reception dividing function, after being filtered by band-pass number of sampling quantization amount m; 
filter 55. Also a reference frequency signal for local oscH- modulation means provided in the indoor unit for modu- 
lator 26 of outdoor unit 40, a DC power supply current and lating mc transmission data converted the data rate by said 
some other required signal are superimposed by multiplexer ^ta rate conversion means with a third frequency of f 3 Hz 
3. Meanwhile, a receive signal introduced into indoor unit ^ which is a multiple of f x Hz and f 2 Hz; 
50 from outdoor unit 40 is first inputted to multiplexer demodulation means provided in the outdoor unit for 
through coaxial cable 60 and then inputted to down con- demodulating the transmission signal inputted from the 
voter 6 past band-pass filter 5. The receive signal inputted modulation means into data consist of the number m with a 
to down converter 6 is converted into another signal of a faautney of product of f t and the number n; and 
predetennined frequency from synthesizer 4 and is demodu- 45 ^ , modulation means for directly med- 

iated by demodulator 8 past low-pass filter 7, so that it is ^ ^^ed b mc demodulation means with a 

outputted as receive data. metoexrruned radio frequency. 

Then in outdoor unit 40, the transrmssion sujnal fjt is also a radio station apparatus according to the present 
mputted through coaxial cab e 60 ^^/f^^ invention, the same radio S apparums^scribed above, 
first and then is converted <* a 50 ^ min the data rate conversion!^ comprises: 

RF sicnai band by mixer 24. The RF signal from mixer 24 WUHCUI ^ „ , ~\ _ . . 

ZS^oS amplifier 25 and is outputted as transmission a digital filter for oversampUng the inputted transmission 
RFsignS 29 tome antenna. outputting data with the frequency f.xa Hz; 

On the other hand, received RF signal 30 first passes low a parallel/serial converter for converting the output of the 
noise amplifier 27 and then is converted into a required 55 digital filter into binary data of the second frequency f 2 ; and 
receiving IF signal by mixer 28. The receiving IF signal is a modulator for modulating the output of the parallel/ 
inputted to multiplexer 21. serial converter with the output of a carrier oscillator which 

Meanwhile, local oscillator 26 generates a local oscilla- oscillates the third frequency f,. 
tion frequency for frequency conversion at mixers 28 and It is also the present invention that the radio station 
24, go apparatus, wherein, when the inputted transmission data are 

The conventional radio station apparatus described above a plurality of data whose data rates r\s are different from 
is disclosed in Japanese Patent Laid Open Application No. each other, the third frequency f, oscillated by the earner 
Showa 62-274934 oscillator is a frequency of a common multiple among the 

The conventional radio station apparatus described above second frequencies f 2 s of the plurality of transmission data, 
is complicated in construction since frequency conversion is 65 The radio station apparatus wherein the modulator raodu- 
performed twice by the modulation circuit of the indoor unit lates with an amplitude shift keying (ASK) is preferable for 
and the mixer of the outdoor unit upon transmission. the present invention. 
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The radio station apparatus wherein the carrier oscillator inputted transmission data are a plurality of data whose data 

supplies a sam pling clock signal to the digital filter byway rates f 4 s are different from each other, and the third fre- 

of a first frequency divider circuit and supplies a clock signal quency f 3 is a frequency of a common multiple among the 

to the parallel/serial converter by way of a second frequency second frequencies f 2 s of each transmission data, 

divider circuit is included in the present invention. 5 The present invention also includes the signal transmis- 

The radio station apparatus wherein the outdoor unit sion method for a radio station described above, wherein, the 

comprises a multiplexer for selectively outputting a digital inputted transmission data are a plurality of data whose data 

transmission signal sent from the indoor unit, a demodulator rates are different from each other, and the third fre- 

for demodulating the output of the multiplexer into data quency f 3 is a frequency of a common multiple among the 

consist of m bits with frequency of f ^xn Hz, a digital/analog 10 second frequencies of each transmission data, 

converter for converting the output of the demodulator into nPSfwnON OF THE DRAWINGS 

an analog signal and a radio frequency modulator for BRIEF DESCRIPTION OF THE DRAWINGS 

directly modulating the output of the digital/analog con- FIG. 1 is a block diagram showing the construction of a 

verter with a predetermined radio frequency and a power transmitter-receiver employed in a conventional VSAT sys- 

amplifier for amplifying the output of the radio frequency 15 tcm; 

modulator is one of the typical structure of the present ^ is a block diagram of an embodiment of a radio 

invention. station apparatus of the present invention; and 

The radio station apparatus wherein the demc^atar no. 3 is a block diagram of demodulation circuit 24 

comprises a carrier extraction circuit for extracting a dock $h0Wn ^ pjQ t 

signal of the third frequency f 3 from the output of the 20 

modulation circuit of the indoor unit inputted thereto by way DESCRIPTION OF THE PREFERRED 

of the multiplexer, a third frequency divider circuit for EMBODIMENT 
dividing the received output of the carrier extraction circuit 

ittfeiemd^ FIG. 2 is a block diagram of an embodiment of a radio 

the modulated wave by envelope detection, and a retiming 25 W^ate of P™** mention, 

circuit for converting the output of the detection circuit by The radio station apparatus comprises indoor unit 10, 

serial/parallel conversion with the output of the third fire- outdoor unit 20, coaxial cable 60 which connect indoor unit 

quency divider circuit into data consist of m bits with 10 and outdoor unit 20 to each other, and an antenna (not 

frequency f t xn Hz is included in the present invention. shown). 

It is the another object of the present invention to provide 30 In indoor unit 10, it is assumed that transmission data 11 

a digital transmission method for a radio station, comprising of a binary digital signal whose information rate is f t bps is 

the steps of inputted to digital filter 1. Digital filter 1 is a circuit for 

converting a digital transmission signal inputted with a processing transmission data 11 to reform a transmission 

data rate ofa first frequency f , into a serial binary signal with 33 spectrum of transmisaon data 11, and performs sampling of 

a second frequency 7 2 which is equal to a product of the first * times qujmhzation for m bits and output a serial binary 

frequency f^m, ove^sampling number n and a sampling signal °y Pfenning paraHel/scnal conversion after con- 

^XiZonamoa^f^ir^sslon signal; ^ t wh " c ton^ssxon rate is 

4 77 . , , . . . . . . t ^A n t n «f f 2 bps (sfjxnxm). Carrier oscillator 15 oscillates oscillation 

rnodu^gmes^b^ fluency carrier of f 3 Hz which is an integral number of 

second frequency f 2 ^f^^^ 1 ^^^ « £L that of transrmsrion data 11. The output of carrier 

- a earner frequency of an multiple of the first frequency t lf osdUator ^ fa ^^ted to Quency divider circuit 14 

demodulating the transmission signal which is modulated and modulator 13. Frequency divider circuit 14 divides the 

by ASK into a parallel signal consist of m bits with a oscmat i on signal of carrier oscillator 15 so that it outputs 

frequency of the product of first frequency f t Hz and number sampling clocks of f t xm Hz to digital filter 1 and outputs 

of sampling n; 45 docks 0 f f lX nxm Hz to parallel/serial converter 2. 

converting the demodulated transmission signal into ana- ^ $igaal ^ para u c i/serial converter 2 is modu- 

log signal; lated by ASK with a carrier of a frequency of f 3 Hz by 

modulating the analog transmission signal with a prede- modulator 13. The wave modulated by ASK of the fre- 

texmined radio carrier; and quency of f 3 Hz is inputted to multiplexer 3, at which it is 

amplifying and transmitting the transmission signal 50 multiplexed by frequency multiplexing with a DC power 

modulated with the radio carrier. supply current and a reference frequency signal. The output 

The present invention includes the signal transmission of multiplexer 3 is outputted to coaxial cable 6#. 
method for a radio station, wherein, the steps from the In outdoor unit 26, transmission data received by way of 
converting step of the incoming transmission signal up to the J5 coaxial cable 6# is divided by a band-pass filter in multi- 
step of modulating the serial binary signal in the data rate of plexer 21 and inputted to demodulator 22. FIG. 3 is a block 
the second frequency f 2 by ASK with the third frequency f 3 diagram of demodulator 22. As shown in FIG. 3, demodu- 
15 performed within an indoor unit and the other steps are lator 22 includes carrier extraction circuit 31* dividing 
performed within an outdoor unit, said signal transmission circuit 32, detection circuit 33 and retiming circuit 34. 
method further comprises the steps of: ^ Carrier extraction circuit 31 limits a modulated wave to 
transferring the transmission signal modulated by ASK extract a clock signal of the frequency of f, Hz. The clock 
with the third frequency f 3 to said outdoor unit; and signal is further divided to the same frequencies Of fre- 
receiving the transmission signal transferred from said quency divider circuit 14 of indoor unit It by dividing 
indoor unit within said outdoor unit and transferring the circuit 32. 

received transmission signal to the demodulating step. & Meanwhile, the output signal of multiplexer 21 is com- 

The present invention also includes the signal transmis- pared with a predetermined threshold level by detection 

sion method for a radio station described above wherein, the circuit 33 so that data components arc extracted. The 



is 
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extracted data arc inputted to retiming circuit 34, by which 
they are converted by serial to parallel conversion with the 
clock signal obtained by frequency divider circuit 32 to 
obtain a signal of m bits whose frequency is i t xn Hz. 

The output of retiming circuit 34 is converted by digital/ 
analog conversion by D/A converter 23 and then directly 
modulated by modulator 24 with a carrier of a required 
frequency from synthesizer 35. The output signal of modu- 
lator 24 is sent out as transmission RF signal 29 via power 
amplifier 25. 

Next, the dividing ratios of dividing circuit 14 are selected 
in such a manner as described below so that principal 
frequency f 3 of demodulator 22 of outdoor unit 20 need not 
to be changed even when transmission data inputted to 
indoor unit 16 has a different information rate of f j bps. In 
particular, when it is assumed that information rate f„ 
sampling number n and quantization amount m of transmis- 
sion data individually have such two values as listed in Table 
1, frequencies f 2 s of the output data of digital filter 1 are 640 
kbps and 3,200 kbps. In mis instance, as oscillation fire- 20 
quency f 3 of carrier oscillator 15, a common multiple of the 
two values of f 2 is selected, and in Table 1, 32 MHz is 
selected. 

Where fj=10 kbps, frequency divider circuits 14 and 32 
are set to divide fj=32 MHz by 50 and 3,200 and generate 25 
dock signals of f 2 =640 kHz and ^=10 kHz, respectively. On 
the other hand, where ^=100 kHz, frequency divider circuit 
14 and 32 divide f 3 =32 MHz by 10 and 320 and generate 
dock signals of fy=3,200 kHz and ^=100 kHz, respectively. 



10 
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modulation means provided in said indoor unit for modu- 
lating said second binary digital data to generate a 
modulated signal with frequency f 3 (Hz) which is 
proportional to a multiple of frequency f x (Hz) and f 2 
(Hz); 

demodulation means provided in said outdoor unit for 
demodulating said modulated signal inputted from said 
modulation means into a third binary digital data con- 
sisting of said number m with a frequency which is a 
product of f 1 and said number n; and 
radio frequency modulation means within said outdoor 
unit for directly modulating said third binary digital 
data demodulated by said demodulation means with a 
predetennined radio frequency. 

2. A radio station apparatus as claimed in claim 1, wherein 
said data rate conversion means comprises: 

a digital filter for oversampling said first binary digital 
data and outputting m bit parallel data with frequency 
fjxn (Hz); 

a parallel/serial converter for converting the output of said 
digital filter into said second binary digital data of 
frequency f 2 (Hz); and 
a modulator for modulating the output of said parallel/ 
serial converter with the output of a carrier oscillator 
which oscillates at the frequency f 3 (Hz). 

3. A radio station apparatus as claimed in claim 2, 
wherein, when said first binary digital data has a variable 
data rate (f J, the frequency f, (Hz) oscillated by said carrier 

30 oscillator is a constant frequency which is a common 
multiple among said frequendes f 2 (Hz) on the basis of said 
frequency f x (Hz) respectively. 

4. A radio station apparatus as claimed in claim 2, wherein 
said ny*hii«ft* modulates with an amplitude shift keying 

35 (ASK). 

5. A radio station apparatus as claimed in claim 3. wherein 
said carrier oscillate* supplies a sampling dock signal to 

^ said digital filter by way of a first frequency divider circuit 

and supplies a dock signal to said parallel/serial converter 
As described above, according to the present invention, 40 by way of a second frequency divider circuit 
the radio station apparatus is so constructed that transmis- 6. A radio station apparatus as claimed in claim 1, wherein 
sion of a transmission signal from an indoor unit to an said outdoor unit comprises a multiplexer for selectively 
outdoor unit can be performed without using a complicated outputting the modulated signal which is modulated with 
modulation system but with a carrier frequency within a frequency f 3 (Hz) sent from said indoor unit, a demodulator 
range of the carrier frequency which can be separated by a 45 for demodulating the output of said multiplexer into the third 
single band-pass filter even when the information rates of binary digital data consisting of m bits with frequency of 
transmission data are different Accordingly, since the signal f t xn (Hz), a digital/analog converter for converting the third 
separating filter for transmission data of the outdoor unit binary digital data into a corresponding analog signal and a 
directly performs modulation with a single frequency, and radio frequency modulator for directly modulating the ana- 
no other frequency conversion is required, so mat toe 50 log signal with a predetermined radio frequency and a power 
construction of the apparatus can be simplified and mini- amplifier for amplifying the signal outputted from the radio 
mized. frequency modulator. 

What is claimed is: 7. A radio station apparatus as claimed in claim 6. wherein 

1. A radio station apparatus which comprises an indoor said demodulator comprises a carrier extraction circuit for 
unit and an outdoor unit tied to the indoor unit by a coaxial 55 extracting a clock signal of the third frequency f 3 (Hz) from 
cable wherein an inputted first binary digital data signal the output of said modulator of said indoor unit inputted 
having a variable data rate is converted into a corresponding thereto by way of said multiplexer, a third frequency divider 
signal, modulated with a predetermined radio carrier fire- circuit for dividing frequency f 3 (Hz) received output of said 
quency and transmitted through an antenna, and a signal carrier extraction circuit into the second frequency f 2 (Hz), 
received through said antenna is demodulated and outputted, 60 a detection circuit for detecting the modulated wave by 



TABLE 1 



(Dividing ratio from fj) 
Sampling number: n 
Quantization tmo\nt m 

(Dividing citio from f,) 

u 



(3,200) 
8 

8 bits 
640 kbps 

(50) 
32 MHz 



100 kbps 
(320) 
4 

8 bite 
3,200 kbps 
(10) 
32 MHz 



said radio station apparatus comprising; 
data rate conversion means provided in said indoor unit 
for converting said first binary digital data of frequency 
fj (Hz) into a serial second binary digital data of 
frequency f 2 (Hz) where f 2 (Hz)=f ^nxm (Hz), where 65 
n is a sampling number and m is a quantization amount 
m and n are each integers larger man two; 



envelope detection, and a retiming circuit for converting the 
output of said detection circuit by serial/parallel conversion 
with the output of said third frequency divider circuit into 
data consist of m bits with frequency f ,xn (Hz). 

8. A digit al transmission method for a radio station which 
comprises an indoor unit and an outdoor unit tied to the 
indoor unit by a coaxial cable, comprising the steps of: 
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converting a first binary digital data signal inputted with 
a data rate of frequency f x (Hz) into a serial second 
binary digital data of frequency f 2 (Hz) in which f 2 (Hz) 
equals to f 1 xnxm (Hz) where n is number of oversam- 
pling and m is number of sampling quantization 5 
amount, and n and m are each integers larger than two; 

modulating the serial second binary digital data having 
frequency f 2 (Hz) by amplitude shift keying (ASK) into 
a third binary digital data signal with a third frequency 
f 3 (Hz) which is a carrier frequency of a multiple of the 10 
first frequency f x (Hz); 

demodulating the third binary digital data with frequency 
f 3 (Hz) into a parallel signal consisting of m bits with 
a frequency which is the product of frequency fj (Hz) ^ 
and said number n; 

converting the demodulated transmission signal into an 
analog signal; 

modulating said analog transmission signal with a prede- 
termined radio carrier; and 20 

amplifying and tiansrnitting the analog transmission sig- 
nal modulated with the radio carrier. 

9. A signal transmission method for a radio station as 
claimed in claim 8, wherein* the steps from the step of 
converting an incoming first binary digital data signal into a 25 
serial second binary digital signal up to the step of modu- 
lating the serial second binary digital data signal having 
frequency f 2 (Hz) into the third digital data signal by ASK 
with third frequency f 3 (Hz) is performed within an indoor 
unit and the other steps are performed within an outdoor 30 
unit, said signal transmission method further comprises the 
steps of: 

transferring the third binary digital data signal modulated 

by ASK with frequency f 3 (Hz) to said outdoor unit 

through said coaxial cable; and 
receiving the third binary digital data signal transferred 

from said indoor unit into said outdoor unit; and 
transferring the received third binary digital data signal to 

the demodulating step. 



35 



10. A digital transmission method for a radio station 
which comprises an indoor unit and an outdoor unit tied to 
the indoor unit by a coaxial cable comprising the steps of: 

converting a plurality of first binary digital data signals 
inputted with a data rate of frequency f x into serial 
second binary digital data of frequency f 3 (Hz) which 
equals to f x xnxm Hz) where n is number of oversam- 
pling and m is number of sampling quantization 
amount and n and m are each integers larger than two; 

modulating the serial second binary digital data having 
frequency f 2 (Hz) by amplitude shift keying (ASK) into 
a third binary digital data signal with a third frequency 
f 3 (Hz) which is a carrier frequency of a multfcle of the 
first frequency f t (Hz); 

demodulating the third binary digital data with frequency 
f 3 (Hz) into a parallel signal consisting of m bits with 
a frequency which is the product of frequency f x (Hz) 
and said number n; 

converting the demodulated transmission signal into an 
analog signal; 

modulating said analog transmission signal with a prede- 
termined radio carrier; and 

amplifying and transmitting the analog transmission sig- 
nal modulated with the radio carrier, the inputted first 
binary digital data signals having various data rates f : 
(Hz)s which are different from each other, and the 
frequency f 3 (Hz) is a common multiple among the 
second frequencies f 2 (Hz)s of each transmission data. 

11. A signal transmission method for a radio station 
claimed in claim 9. wherein, the inputted first binary digital 
data are a plurality of data whose data rates f t (Hz)s are 
different from each other, and frequency f 3 (Hz)s are fre- 
quencies of common multiples among the frequencies f L 
(Hz) and f 2 (Hz) of each first binary digital data signal. 
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